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FINAL
JOB COMPLETION REPORT 
INVESTIGATIONS PROJECTS
Name: Wildlife Habitat Improvement
Investigations in the Central 
Adirondack Mountains
Title: Evaluation of seed source
plantings* for wildlife habitat 
improvement.
Period Covered: April, I960 to March 31, 1967
Abstract: Of the eight species of shrubs tried sea buckthorn
(Hyppophae rhamnoides) and Zhuma apple (Malus zhuma) showed 
some promise as seed source planting stock for wildlife.
Sea buckthorn has numerous attractive attributes which 
include limited stature, early fruiting, nutritious fruits, 
highly persistent fruit, growth on infertile soils, 
resistance to winterkill, and immunity to browsing. Dense 
thorny thickets would provide cover for small wildlife.
The plant rootsprouts with some vigor and will spread where 
planted under proper conditions. Wildlife utilization in 
Adirondack conditions must still be demonstrated. Zhuma 
apple is an attractive prospect where protection from 
animal damage can be supplied. It fruits early and bears a 
nutritious, persistent fruit heavily utilized by song birds. 
It is probably more demanding of site than sea buckthorn, 
and is unlikely to spread as a seed source planting.
Objectives: The general objective of the job is to determine the
effectiveness of seed source plantings of fruit-bearing 
shrubs as a forest wildlife management technique. It is 
well established that these shrubs are scarce in Adirondack 
forests, and it is possible that the scarcity limits some 
species of wildlife. If small nuclei of shrub stocks could 
be established under favorable conditions, these nuclei 
could supply fruit for wildlife. It is also possible that 
they could be induced to spread, through proper culture of 
forest areas surrounding these nuclei. The first objective,
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then, is to identify successful shrubs for* wildlife 
plantings. The second objective is to gain insight into 
their utility as seed source plantings.
Techniques Used: General On the basis of availability and progress









- silky dogwood (175 plants)
- sea buckthorn (656 plants)
- (2 plants)
- flowering crabapple (45 plants)
- Toringo crabapple (8 plants)
- Zhuma apple (graft stock only)
- (61 plants)
- highbush cranberry (175 plants)
Use of Exclosures. Previous trials had established the 
need for protecting experimental plantings from deer browsing. 
Therefore, three exclosures were erected in small forest 
clearings (% to one acre) on the Huntington Forest. One 
exclosure was constructed in a clearing which had been 
scarified by a bulldozer in the autumn of I960. This 
clearing presented thoroughly exposed mineral soil for 
planting, but a 40-foot by 50-foot fence was erected to 
exclude deer from most of the plantings. The fence was made 
of six-foot poultry mesh supported by eight-foot steel posts. 
It was erected in the spring of 1961 immediately prior to 
planting.
Two exclosures were built in other forest clearings during 
the spring of 1961. These exclosures were 34 feet on a 
/ side and constructed with poultry mesh and steel posts. At 
)■■■ a these two exclosures soil scarification had not occurred.
Shrub Planting. In 1961 (May) five planting units were laid 
out. Each planting unit contained groups of 35 silky dog­
wood, 35 highbush cranberry, and 15 flowering crabapple.
Three of these units were placed in the exclosures previous­
ly described? two planting units were placed outside 
exclosures. Flowering crabapple was omitted from non­
exclosure planting units due to prior experience demonstrat­
ing heavy deer effects thereon.
In 1962 (May) 656 sea buckthorn, 61 Rosa, and 2 Laburnum
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were tried on a variety of open areas representing differing 
soil and plant community characteristics. Nearly all 
plantings were unprotected from browsing. The plants used 
in this phase of the seed source study originated in Europe. 
Seeds were shipped to the College nursery, and tried as 
transplant stock. Records of origin of plant varieties 
were retained for possible correlation with survival and 
growth records.
Grafts. From 1962-1966 forty cleft grafts of Malus zhuma 
were tried. The clones were taken from landscape plants 
and tried on established crabapple stock of both species 
(Malus coronaria and Malus sieboldi) as graft stock 
recipients.
Findings:
1. All plantings except sea buckthorn failed outside ex­
closures. There was evidence that some exposed plant­
ings were physically uprooted by deer in the process of 
browsing. Other exposed plants were repeatedly browsed 
resulting in a completely suppressed form, inability to 
compete with other vegetation, or ultimate death.
2. Silky dogwood grew well under fenced conditions and 
where native vegetation was small in stature. However, 
after seven growing seasons no sign of fruiting has been 
observed. Of the 175 plants set out 34 were readily 
located as survivors but only 10 were of a stature deemed 
satisfactory (4-10 feet high). Since the plant is highly 
susceptible to browsing, survival percentage is low, and 
no inclination to fruit was noted, silky dogwood is 
concluded to have no important future in seed source 
planting in the Adirondack Mountains.
3. Sea buckthorn grew exceptionally well in one planting 
location, fairly well in three other locations, and 
failed elsewhere. Successful planting locations appeared 
oriented to a high degree of exposure to sunlight, and 
very limited native plant competition. Of the 656 plants 
tried approximately 160 were located in 1967, although 
accurate counts are difficult due to the plants root 
sprouting habit.
Sea buckthorn has some attractive characteristics
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deserving extensive testing. The plant was not known 
to be browsed or clipped, but was slightly damaged by 
Microtus. The plant grows rapidly, spreads vigorously 
by root sprouting, and fruits early (third season after 
planting). Dieback attributed to "winterkill" one and 
two years after planting did not reoccur. Sea buck­
thorn appears to be capable of growth on poor sites 
although variable results suggest caution in this 
conclusion. Fruiting began after three years and crops 
were heavy after the fourth year. Fruits are incredibly
persistent --  so persistent that two annual crops may
be present on the plants. Under the conditions being 
observed, there is no known utilization of Hyppophae 
fruits, even in winter birdfeeders. In Europe, however, 
numerous song birds and upland game birds (including 
the ruffed grouse) are said to utilize the sea buckthorn 
fruit (personal communication with Danish wildlife 
manager). An Appendix pictorially illustrates important 
characteristics of sea buckthorn.
4. Laburnum alpinum died first winter after planting.
5. Flowering crabapple (Malus coronaria) survived well 
under exclosure conditions. Seventy percent of original 
exclosure occupants were located and were three to eight 
feet in height. There was no evidence of fruiting.
Plants tried in earlier tests fruited after eight years 
establishment and it is assumed that a similar fruiting 
regimen will occur here. The fruit is fairly persistant 
and is known to be used by song birds.
The extreme effects of browsing by deer, clipping by 
hare, and 'girdling by Microtus suggest a limited utility 
of flowering.crabapple as a seed source planting.
6. Toringo crabapple (Malus sieboldi) appeared to possess 
characteristics similar to flowering crabapple under the 
test conditions. No fruiting occurred, but in this case 
there is but limited previous experience with the plant.
Of the eight plants tried five were located and ranged 
from three to six feet. It appears that Toringo crab­
apple may be somewhat less suited to Adirondack conditions
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than is flowering crabapple. Further observations are 
warranted but use as seed source planting is definitely 
questionable.
7. Zhuma apple (Malus zhuma) was tried as graft clones 
only. Cleft grafts were employed on available crab 
stock with varied results. Where vigorous parent stock 
was freed of competition and protected from deer browsing, 
the Zhuma apple grafts flourished and showed promise.
Zhuma apple grafts flowered three years after grafting 
with fruit sets thereafter. There is tentative evidence 
of alternate-year fruiting in the Zhuma. Where protected 
from deer this species may be the most promising of all 
crab-type Malus. Zhuma fruits early, grows well. The 
fruits are approximately one centimeter in diameter.
The apples are very persistent but under test conditions 
were usually consumed by mid-winter.
Where protection from deer can be supplied Zhuma apple 
may be an exceptionally attractive shrub planting 
possibility for Adirondack conditions. Additional 
observation and test of this species is warranted.
8. Rosa canina winterkills annually in the same manner as 
Multiflora rose under Adirondack conditions. Although 
survival was 40 percent plants failed to develop due to 
winter dieback and browsing. Additional testing is not 
warranted.
9. Highbush cranberry is a native of the planting area. It 
survived well (50 percent) under exclosure conditions 
and achieved heights up to 12 feet. No fruiting was 
observed under test conditions, although a nutritious, 
persistent fruit is produced. The fruit is known to be 
utilized by songbirds and by ruffed grouse,
Due to late maturity and pronounced browse pressure, 
highbush cranberry probably need not be tested further. 
Where protected from browsing it may nonetheless 
naturally occur as a component of seed source plantings.
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Recommendations; This report should be considered final for the
phase of the study dealing with initial shrub survival and 
development. Future planting progress should be followed 
and reports submitted as warranted.




Chief, Bureau of Game
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1. Original Hyppophae planting row is alongside observer. All growth in 
foreground is the result of root sprouting. Most original plants in this 
group are six to ten feet high.
2. The clip-'board provides a background for the furthermost rootsprout.
-8- W-105-R-7: I-C
4. Thomed branches augment the cover value.
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5. Photographed on June 29, the fruits of the previous year are still present 
with new fruits just beginning to set alongside.
6. By September the fruit is orange-colored and ripe. Because of its persistence 
it is usable through the entire fall and winter.

